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(54) COATING METHOD FOR GAS TURBINE TAIL CYLINDER AND FILLING TAP 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To perform efficient work for applying a 
coating of a heat insulating film to the inner face of the tail cylinder 
of a gas turbine without causing the fouling of air outlets or functional 
troubles. 

SOLUTION: The method of forming the heat insulating film 40 on the 
inner face of the tail cylinder 10 of the gas turbine comprises a step 

(a) of filling a number of air outlets 1 8 opening to the inner face of the 
Z-b 4tail cylinder 10 with a filling tap 50 of a heat resistant material, a step 

(b) of applying a coating of the heat insulating film 40 to the inner 
face of the tail cylinder 10 with plasma spray coating, and a step (c) 
of removing the filling tap 50. 
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* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 
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[Claim 1]A method of forming a thermal insulation film in an inner surface of a tail pipe of a gas turbine, 
comprising: 

A process of packing a stopper which becomes an inner surface of said tail pipe from heat-resistant 
material to an air blow-off hole of a large number which carry out an opening (a). 

A process (b) of carrying out coating formation of the thermal insulation film by a plasma metal spray at an 

inner surface of said tail pipe. 

A process (c) of removing said stopper. 

[Claim 2]A coating method of the gas turbine tail pipe according to claim 1 characterized by comprising the 
following. 

A process in which said process (a) fills a stopper longer enough than the immersion depth to said air 

blow-off hole in the state where some stoppers project besides an air blow-off hole (a-1). 

A process of removing at least a part of portion which projects besides an air blow-off hole among stoppers 

(a-2). 

[Claim 3]Are a stopper used for a method according to claim 1 or 2, and A fluoro-resin, It consists of any 
one sort of heat-resistant resin materials chosen from a group which consists of silicone resin, polyimide 
resin, and polyamideimide resin, A stopper whose overall length are 200-300 ** in heat-resistant 
temperature, an insert portion to said air blow-off hole is the substantially same sectional shape as said air 
blow-off hole, and is longer than the immersion depth to said air blow-off hole 1-20 mm. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention about the coating method and stopper of a gas turbine tail pipe in 
detail, It is aimed at the method of coating with a thermal insulation film the inner surface of the tail pipe 
arranged before a turbine blade by the tail edge of a burner with the component parts of the gas turbine 
used for power generation, and the stopper used for this method. 
[0002] 

[Description of the Prior Art]The heat-resistant alloy etc. are used for the parts which combustion gas etc. 
contact among the component parts of a gas turbine, and are exposed to an elevated temperature. Coating 
a thermal insulation film further is proposed on the surface of the heat-resistant alloy in the part exposed 
especially to an elevated temperature. As a thermal insulation film, the art which coats the charge of a 
ceramic material with a plasma metal spray is known. A plasma metal spray heats and accelerates a thermal 
spray material with a plasma jet, changes it into melting or the state near it, is sprayed, and makes a film 
form. There is a tail pipe as component parts of the gas turbine which provides a thermal insulation film. A 
tail pipe is a tail edge of the burner of a gas turbine, is arranged before a turbine blade and achieves the 
function to guide the high-speed combustion gas emitted with the burner to a turbine blade at an elevated 
temperature. 

[0003]The material the inner surface of such a tail pipe excelled [ material ] in the material of the tail pipe at 
heat resistance since the combustion gas of the elevated-temperature high speed contacted is required. As 
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a material of a common tail pipe, the Hastelloy alloy (a trade name, the Union Carbide Corp. make) etc. are 
used. There is art of making air blowing off from the inner surface of a tail pipe in a tail pipe for the purpose 
of cooling of a tail pipe, the air supply to combustion gas, etc. A countless detailed air blow-off hole is 
provided in the inner surface of a tail pipe. The aeration way which is open for free passage to the air 
blow-off hole of an inner surface is established in Kabeuchi of a tail pipe, and the air sink hole which is open 
for free passage on an aeration way is also provided in the outside surface of a tail pipe. If it is going to coat 
with a thermal insulation film the tail pipe which has the above mentioned air blow-off hole, coating material 
will invade and adhere to the inside of an air blow-off hole, and the problem that get an air blow-off hole 
blocked, or the function of air blow off is spoiled will arise. 

[0004]Although blasted to the inner surface of a tail pipe as a head end process of coating by a plasma 
metal spray by the coating work of a thermal insulation film, the abrasive grain of the abrasives used by this 
blasting may be got blocked in an air spit hole. Then, sticking a wrap cover tape is conventionally performed 
to the inner surface of the tail pipe in the air blow-off hole before a plasma metal spray or blasting. In the 
usual tail pipe, the air blow-off hole is located in a line with seriate with the constant interval narrow in 
comparison, and two or more rows are located in a line at the interval such whose a hole line is 
comparatively large. Then, it has prevented sticking a cover tape with a binder and a thermal spray material 
and the abrasive grain of blasting invading into an air blow-off hole for said every hole line. 
[0005] 

[Problem(s) to be Solved by the Invention]However, the above mentioned cover tape summarizes the air 
blow-off hole of one row, is that of a wrap and will be covered with a cover tape also about the tail pipe inner 
surface of the omitted portion of each air blow-off hole. A thermal insulation film is not formed in the tail 
pipe inner surface covered with the cover tape, but there is a problem that a thermal insulation function falls 
in it. Although sticking a cover tape finely for each air blow-off hole of every is also considered, in order to 
certainly fix the cover tape to the tail pipe inner surface, it is necessary to stick a cover tape about the 
fixed range outside the common-law marriage of an air blow-off hole even in such a case. If the attachment 
width of a cover tape is narrow, when the pressure of plasma flow, etc. will be added by a coating process or 
an abrasive grain will collide by blasting, a cover tape floats, or it separates and there is a fear of coating 
material invading into the inside of an air blow-off hole. 

[0006]When using a cover tape, in the coating work by a plasma metal spray. Also after being exposed to hot 
plasma flow and fused thermal spray material, a binder's melting, adhering to the inside of an air blow-off 
hole and removing a cover tape, it may remain in the inside of an air blow-off hole. Very difficult work 
removes the binder which remained and adhered to the inside of a detailed air blow-off hole. It is difficult to 
remove the binder which adhered so that it might be printed on an air blow-off hole in response to the high 
temperature of a plasma metal spray. And it is substantially impossible inside a complicated-shaped tail pipe 
to inspect whether the binder has adhered to the inside about all the air blow-off holes after a coating 
process. 

[0007]Then, the technical problem of this invention is enabling it to perform efficiently coating work of the 
thermal insulation film to the above mentioned tail pipe inner surface, without making plugging and the 
functional disorder of an air blow-off hole start. 
[0008] 
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[Means for Solving the Problem]A coating method of a gas turbine tail pipe concerning this invention is 
provided with the following. 

A process of being how to form a thermal insulation film in an inner surface of a tail pipe of a gas turbine, and 
packing a stopper which consists of heat-resistant material to an air blow-off hole of a large number which 
carry out an opening to an inner surface of said tail pipe (a). 

A process (b) of carrying out coating formation of the thermal insulation film by a plasma metal spray at an 

inner surface of said tail pipe. 

A process (c) of removing said stopper. 

[Gas turbine tail pipe] As a gas turbine and a tail pipe, it is applicable to a thing provided with the usual 
structure. 

[0009]There are an object for power generation, an object for an organization drive, etc. in a gas turbine, and 
it is also in capacity from kW unit to a thing of thousands of MW class, and can apply to anything of a use of 
them. It is useful to a large-sized gas turbine for power generation which aims at a temperature rise of 
combustion temperature especially. A tail pipe is arranged between a tail edge of a burner of a gas turbine, 
and an entrance of a turbine cascade, and achieves a function to show combustion gas to a turbine blade. 
Heat-resistant materials which bear material of a tail pipe at contact with hot combustion gas are used. 
Specifically, the Hastelloy alloy (a trade name, the Union Carbide Corp. make) etc. are used. 
[0010]Fundamentally, shape of a tail pipe is making the outline taper tubed which connects smoothly tail 
edge shape of a burner, and entrance shape of a turbine cascade. An air blow-off hole is provided in an inner 
surface of a tail pipe. Air flows into an air blow-off hole from the exterior of a tail pipe, and air is supplied to 
a building envelope of a tail pipe. This air has the operation which lowers temperature of combustion gas and 
a tail pipe inner surface. There is also an operation which makes kinetic energy of air added to a turbine 
blade increase. Although in particular a path or shape of an air blow-off hole are not limited, they make the 
shape of a pillar of a round cross section, and, generally, are set as the range of 1-10-mm caliber. An ellipse 
form and a slit shape air blow-off hole also have a section. As for an air blow-off hole, it is common to open 
an interval in a hoop direction of a tail pipe, to be arranged seriate, to open an interval in shaft orientations 
of a tail pipe, and to provide two or more rows of this sequence in them. If arrangement density of an air 
blow-off hole is high in the downstream near a turbine blade and it becomes the upstream in shaft 
orientations of a tail pipe, an air blow-off hole will decrease and an air blow-off hole will not be provided in a 
side near a burner in many cases. 

[0011]In a wall surface of a tail pipe, an aeration way which is open for free passage to two or more air 
blow-off holes is provided, and an aeration way is open for free passage to an air sink hole provided in the 
outside surface side of a wall surface. Air of outside space of a tail pipe is supplied to a building envelope of 
a tail pipe through an aeration way and an air blow-off hole from an air sink hole. In the meantime, an 
operation in which a tail pipe is cooled by air is demonstrated. 

[Thermal insulation film] It interrupts that an elevated temperature of combustion gas is transmitted to a tail 
pipe and the exterior, and in order to raise the heat resistance of gas turbine structure containing a tail pipe, 
a thermal insulation film is provided in an inner surface of a tail pipe. As a thermal insulation film, coating 
formation of a charge of a ceramic material and a charge of an alloy excellent in heat resistance or the 
thermal insulation effect is carried out by a plasma metal spray at a tail pipe inner surface. Usually, since it 
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becomes about 800-1600 ** with inlet temperature of a heat chamber, it will be exposed to a remarkable 
elevated temperature also about a tail pipe. Material which can demonstrate heat resistance corresponding 
to such hot environments as a thermal insulation film is used. As a material of a concrete thermal insulation 
film, zirconia, Zr0 2 -8Y 2 0 3 , Zr0 2 -24MgO, CoNiCrAlY (Koni Clary alloy), NiCrAlY (NIKURARI alloy), etc. are 
mentioned. A layer from which material differs may be laminated and a thermal insulation film may be 
constituted. Usually, an undercoat layer which consists of a charge of an alloy, and a topcoat layer which 
consists of a charge of a ceramic material are combined. Although thickness of a thermal insulation film 
changes also with the material of construction or military requirements, a range of it is usually 300-600 
micrometers on the whole. 

[001 2][** plug] In a formation process of a thermal insulation film by a plasma metal spray, a duty which 
closes an air blow-off hole is achieved. The characteristic required of material of a stopper is closing an air 
blow-off hole certainly between the above-mentioned plasma metal sprays, and being able to prevent 
material of a thermal insulation film, etc. from invading inside an air blow-off hole. It is required are wearing 
to an air blow-off hole and that removal should also be easy. If problems, such as seizure to an air blow-off 
hole and big modification, are not caused at a plasma metal spray process, it does not interfere that a 
certain amount of softening, a strong fall, etc. arise. Specifically, not less than 200 ** of heat-resistant 
temperature is not less than 280 ** preferably. 

[0013]Since it will remove and a stopper will usually be discarded if a plasma metal spray finishes, it is 
required that a manufacturing cost should also be cheap. Depending on a using form, it is needed for cutting 
to be also easy. Material of a stopper is chosen in consideration of these conditions. Although metal, 
ceramics, etc. can be used, specifically, it is usually easy to use a resin material. As an example of a resin 
material, fluoro-resins, such as PTFE and PCTFE, silicone resin, polyimide resin, and polyamideimide resin 
are mentioned. Here, hard rubber-like resin is also contained in a resin material. If a resin material is the 
material which does not have adhesion to a thermal spray material of a plasma metal spray, it can prevent 
covering a stopper top by a thermal insulation film in the case of a plasma metal spray. In the usual plasma 
metal spray, film formation of the fluoro-resin is not carried out on the surface of a stopper, but they are a 
desirable material. 

[0014]Shape of a stopper is set up according to shape structure of an air blow-off hole. Usually, it is the 
same sectional shape as an inside diameter of an air blow-off hole, and is made longer than the depth of an 
air blow-off hole. When inserting and attaching a stopper to an aeration way which is open for free passage 
to an air blow-off hole, the tip side of a stopper is made to correspond also to shape of an aeration way. By 
inserting in a stopper from an air blow-off hole to an aeration way, immobilization of a stopper becomes 
more certain and sudden ejection and omission can be prevented. What a constant rate of interference is 
added for to an outer diameter of a stopper to an inside diameter of an air blow-off hole is effective. By 
changing a stopper flexibly and inserting in an air blow-off hole, immobilization of a stopper becomes certain. 
Even if external force, such as plasma pressure and a blast injection pressure, is added or thermal expansion 
arises, a blockade of an air blow-off hole by a stopper can maintain certainly. Concrete interference 
changes with construction material and service conditions of a stopper and a tail pipe. If the head of a 
stopper is hit and changed with a hammer etc. after insertion even if it is in a state where there is no 
interference, when inserting a stopper in an air spit hole, an outer diameter of a stopper can swell and 
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interference can be produced substantially. 

[001 5]If a taper and a radius of circle are provided at a tip of a stopper, it will become easy to perform 
insertion. It is useful for insertion of a stopper with interference especially described above. A taper may be 
formed in an overall length of a stopper. Adhesion with an air blow-off hole can also be raised by these 
projections, or elastic deformation or permanent deformation of the dent circumference by providing a 
projection and a dent in a part which contacts an inner surface of an air blow-off hole among stoppers. 
Where an air blow-off hole is equipped, a certain way is fully apt for the length of a portion which projects in 
the exterior of an air blow-off hole to perform [ a stopper ] attachment work of a stopper. When attaching a 
stopper manually, it is desirable for the length of a portion which comes outside an air blow-off hole among 
stoppers to have a margin of a grade which can be dealt with by a hand. A dent, a level difference, etc. which 
hook fingers on this portion can also be provided. When attaching by automatic contrivance or a tool, it is 
made shape doubled with structure of those tools and mounting mechanisms. It is preferred that length 
which projects rather than an air blow-off hole among stoppers can specifically be set as 1-20 mm, and 
there is about 9-15 mm. 

[0016]After equipping an air blow-off hole with a stopper, a stopper of a portion which projects from an air 
blow-off hole is excisable. This is effective in preventing thickness from a stopper interfering with a flow of 
a thermal spray material by a plasma metal spray, and a thermal insulation film not being formed around an 
air blow-off hole, or becoming thin. A part etc. can also be provided in a periphery of a stopper in a slight 
neck for making removing operation of the above projection parts easy to perform, a break, and weakness. A 
stopper can be manufactured with metallic mold shaping. Various production means, such as extrusion 
molding, drawing-out shaping, cutting, are also applicable. 

[001 7]If work of excising stopper material outside an air blow-off hole is repeated for every air blow-off hole 
after preparing stopper material of long rod form or the shape of a code as a stopper and inserting a tip of 
stopper material in an air blow-off hole, By one long stopper material, many air blow-off holes can be 
equipped with a stopper one by one. 

[Use of a stopper] A stopper is packed and closed in a stage until it performs a plasma metal spray process 
to an air blow-off hole of a tail pipe. It may be just before a plasma metal spray, it performs in front of a 
plasma metal spray, and a stopper can also be attached before performing a previous process which has 
influence of a foreign matter invading into an air blow-off hole etc. There is blasting as a previous process in 
front of such a plasma metal spray. Blasting is effective in making a treated surface of a plasma metal spray 
coarse, and raising bonding strength of a **** film. If a stopper closes an air blow-off hole, an abrasive grain 
of blasting can be prevented from getting it blocked. 

[0018]Attachment of a stopper may be performed manually and it can also carry out using a tool or a 
mechanical apparatus. Automated equipment like a robot can also be used. Work which removes a portion 
which projects from an air blow-off hole among stoppers, or separates a portion stuffed into an air blow-off 
hole from long stopper material can also be manually done using a knife, a cutter, a nipper, etc., and various 
cutting tools and a cutting device can also be used. It is effective in a stopper only for thickness of a 
soleplate projecting on an air blow-off hole, and making a projection amount regularity around a stopper, if it 
is in a state which placed a soleplate of fixed thickness and a stopper is excised on the upper surface of a 
soleplate on the surface of a tail pipe. 
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[001 9]If a hammer etc. strike the head of a stopper after inserting when inserting in an air blow-off hole or, 
a stopper can be firmly attached to an air blow-off hole. It is effective in attaching a stopper of a major 
diameter rather than an air spit hole especially. After inserting a small stopper for a while rather than an air 
blow-off hole, the head of a stopper can be hit, a diameter direction can be expanded and an air blow-off 
hole can also be made to carry out adhesion immobilization. It is preferred that the upper part of a stopper 
has projected a few where attachment to an air blow-off hole is completed. It can prevent a thermal 
insulation film from covering a stopper in the case of a plasma metal spray. Work will become easy, if a 
projection part is used when removing a stopper. 

[0020][Plasma metal spray process] It can carry out by the same device and processing condition as 
formation of a thermal insulation film to the usual tail pipe. Before a plasma metal spray, various kinds of 
head end processes can also be performed to a tail pipe inner surface. It is the blasting. A plasma metal 
spray is performed to the whole or a part of tail pipe inner surface containing an air blow-off hole to which a 
stopper was attached. As a processing condition of a plasma metal spray, it can set up suitably in the same 
condition range as the usual plasma metal spray art. Various kinds of tail end processes can be performed 
after an end of a plasma metal spray if needed. When laminating two or more material layers and forming a 
thermal insulation film, a thermal spray material may be changed and a plasma metal spray of multiple times 
may be performed. For example, an undercoat layer and a topcoat layer may be formed in piles. 
[0021][Withdrawal of a stopper] As long as a stopper is after a thermal insulation film was formed by a 
plasma metal spray, it may be removed immediately, as long as a way which closed an air blow-off hole also 
with subsequent down stream processing avoids, keeps a stopper attached and may remove a stopper after 
that. The removing operation of a stopper can hold and draw out the projection part, if some stoppers have 
projected rather than an air blow-off hole. A needlelike tool and a knife can be thrust into the upper part of 
a stopper, and can also be taken out. 
[0022] 

[Embodiment of the Invention] [Structure of a tail pipe] The tail pipe 10 of the gas turbine shown in drawing 
1 shows typically the structure of the tail pipe 10 provided in the gas turbine for power generation. 
Fundamental composition is mostly common although the constructional detail of the tail pipe 10 changes 
according to the use and form of a gas turbine. The tail pipe 1 0 is a tail edge of the burner 20, and is installed 
before [ of accommodating the turbine blade 32 ] the entrance of the turbine room 30. As an arrow shows, 
the hot combustion gas emitted with the burner 20 passes the tail pipe 10, and is supplied to the turbine 
room 30. 

[0023]The tail pipe 10 has the thick burner 20 side in comparison, and the turbine-blade 32 side is making 
taper tubed narrow in comparison. As for the material of the tail pipe 10, heat-resistant alloys, such as the 
Hastelloy alloy, are used. The air blow-off hole 18 located in a line with seriate at the interval narrow to a 
hoop direction is formed in the downstream near the turbine blade 32 by the inner surface of the tail pipe 1 0. 
The sequence of the air blow-off hole 18 opens an interval in the shaft orientations of the tail pipe 10, and 
plural lines are provided. The air blow-off hole 18 does not provide in tail pipe 10 inner surface of the side 
near the burner 20. As shown in drawing 2 in detail, the air blow-off hole 18 makes cylindrical shape, carries 
out an opening to the inner surface of the tail pipe 10, and continues to the middle of thickness. The 
aeration way 16 is established in Kabeuchi of the tail pipe 10. In the aeration way 16, the air sink hole 14 
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which carries out an opening to the outside surface of the tail pipe 1 0 is open for free passage, and air flows 
into the inside of the tail pipe 10 from the exterior of the tail pipe 10 on it through the air sink hole 14, the 
aeration way 16, and the air blow-off hole 18. 

[0024]The inner surface of the tail pipe 10 is covered all over almost, and the thermal insulation film 40 is 
formed. The thermal insulation film 40 is formed of the plasma metal spray. As a material of the thermal 
insulation film 40, 200-500-micrometer-thick zirconia membrane is formed. 

[Coating of a thermal insulation film] At the time of manufacture of the tail pipe 1 0, or repair, coating work of 
the thermal insulation film 40 is performed. Before starting the coating work by a plasma metal spray, as 
shown in drawing 2 , the air blow-off hole 18 of the tail pipe 10 is equipped with the stopper 50. 
As shown in <stopper> drawing 3, the whole makes cylindrical shape mostly and shaping manufacture of the 
stopper 50 is carried out by Teflon resin (a trade name, Du Pont PTFE resin, heat-resistant temperature of 
288 **). 

[0025]The general description of PTFE resin is as follows. 

Tensile strength :1 40-350 kgf/cm 2 (1 3700-34300kPa) 

Elongation :200-400% compressive strength : 120 kgf/cm 2 (11800kPa) 

Hardness The rate of :Shore D50-55 bending flexibility: 3.5x10 3 -6.3x10 3 kgf/cm 2 (3.4x10 5 -6.2x10 5 kPa) 
Modulus of elasticity in tension: 4.0x10 3 kgf/cm 2 (3.9x10 5 kPa) 

Dynamic friction coefficient: The plate piece-like projection 54 is formed in the lower end of the 0.10 
stopper 50. Although the whole makes a rectangle mostly in the projection 54, the lower side is the tilting 
edge 55. 

[0026]As shown in drawing 4 , the stopper 50 is used attaching to the air blow-off hole 18. The outside of the 
stopper 50 fits into the inside diameter of the air blow-off hole 18, and is fixed to it. The projection 54 at the 
tip of the stopper 50 gets into the aeration way 16. Thus, it is attached to the air blow-off hole 18 in the 
state where the stopper 50 was firmly stabilized by inserting in the stopper 50 to the aeration way 16. The 
concrete example of a size of the stopper 50 is shown. They are 15 mm in outer diameter 4.1mmphi and 
overall height (before cutting), 3.8 mm in height of the projection 54, and 1.4 mm in width of the projection 54. 
They are 4.1**0.1 mm in inside diameter of the air blow-off hole 18, and 1.7 mm in depth. 
[0027][Coating work] As shown also in drawing 4 or drawing 2 , the stopper 50 is packed and closed to the air 
blow-off hole 18 of the range which forms the thermal insulation film 40. The projection 54 of the stopper 50 
long in comparison is easy for mounting work, if it has an opposite hand in a hand and inserts in the air 
blow-off hole 18. Since the tip of the projection 54 is a tilting edge, it is easy to insert the projection 54 in 
the aeration way 16 in the inner part of the air blow-off hole 18. As shown in drawing 2 , some stoppers 50 
will be projected for a long time besides the air blow-off hole 18. This projection part is excised with a knife 
etc., and from the common-law marriage of the air blow-off hole 18, the upper bed of the stopper 50 carries 
out to such an extent that it projects slightly (refer to drawing 4). Specifically, about 1.5 mm projects. Since 
a plasma metal spray may attain to even the inside of the air blow-off hole 18 if the upper bed of the stopper 
50 is lower than the common-law marriage of the air blow-off hole 18, it is not desirable. 
[0028]Where the air blow-off hole 18 is equipped with the stopper 50, according to the usual down stream 
processing, the thermal insulation film 40 by a plasma metal spray is formed. A thermal spray material does 
not adhere to the surface of the stopper 50 which consists of the above mentioned material, and the 
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thermal insulation film 40 is not formed. If the stopper 50 is removed after the thermal insulation film 40 is 
formed by a plasma metal spray, the air blow-off hole 18 can be made opened for traffic. Since the material 
of a plasma metal spray has not adhered to the inner surface of the air blow-off hole 18, it is not necessary 
to clean the inside of the air blow-off hole 18 one by one, or to work adherence thing removal. 
[The using form which strikes a stopper] The structure and means of attachment of the stopper 50 are 
[ embodiment shown in drawing 5 ] different from said embodiment. 

[0029]As for the stopper 50, as shown in drawing 5 (a), the whole makes cylindrical shape, it is not formed in 
a lower end but, as for the projection 54, the taper part 56 is formed. The outer diameter of the stopper 50 
is set as eye small ** for a while rather than the inside diameter of the air blow-off hole 18. Therefore, the 
work which inserts the stopper 50 in the air blow-off hole 18 can be done smoothly lightly in comparison. 
Work becomes easy and efficient even when inserting many stoppers 50. The stopper 50 excises an 
excessive projection part and changes it into the state of projecting for a while from the air blow-off hole 18. 
[0030]Then, as shown in drawing 5 (b), a hammer etc. strike the head of the stopper 50. The stopper 50 
changes so that it may blister to the periphery side, while being crushed up and down. As a result, the outer 
diameter of the stopper 50 is strongly forced to the inside diameter of the air blow-off hole 18, and is fixed. 
In this state, interference will have arisen substantially between the stopper 50 and the air blow-off hole 18. 
While the insertion to the air blow-off hole 18 of the stopper 50 is easy for the above-mentioned 
embodiment, the final attachment state is firm, it is a coating process by plasma irradiation, and that the 
stopper 50 separates or a crevice arises can prevent certainly. 

[0031]Even if the air blow-off hole 18 is changing by the manufacturing process of the tail pipe 10 or there 
is an error of a size or shape, by changing the stopper 50, it can be made to be able to stick that there is 
certainly no crevice, and can attach. As another embodiment, it is formed in the major diameter rather than 
the air blow-off hole 18, and the method which insertion hits the head of the stopper 50 with a hammer etc., 
and drives in the air blow-off hole 18 forcibly using the difficult stopper 50 can also be adopted as it is. if 
there is the taper part 56 also in this case — insertion — it is easy. 
[0032] 

[Effect of the Invention]Since the thermal insulation film by a plasma metal spray is coated with the coating 
method of the gas turbine tail pipe concerning this invention after a stopper closes the air blow-off hole 
which exists in the inner surface of a tail pipe, coating material invading into an air blow-off hole, or adhering 
can prevent certainly. Since a stopper is attached firmly enough by the easy work inserted in an air blow-off 
hole, even if the pressure and other external force of plasma flow are added, it separates indiscriminately or 
it does not come floating. 

[0033]Since a binder etc. adhere and will not remain inside an air blow-off hole if a stopper is removed after 
a thermal insulation film is formed, troublesome work which can exhibit the function of an air blow-off hole 
good, and cleans the inside of an air blow-off hole, or removes an adherence thing is unnecessary. 
[Brief Description of the Drawings] 

[Drawing 1]Outline structural drawing showing the embodiment of this invention of the tail pipe portion of a 
gas turbine 

[Drawing 2]The expansion strabism sectional view showing the wall surface structure of a tail pipe 
[Drawing 3]The perspective view of a stopper 
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[Drawing 4]The sectional view of the 2~way which shows the mounting state of a stopper and intersects 
perpendicularly 

[Drawing 5] The sectional view showing gradually the means of attachment of the stopper in another 
embodiment 

[Description of Notations] 

10 Tail pipe 

14 Air suction opening 

16 Aeration way 

18 Air exit cone 

40 Thermal insulation film 

50 Stopper 

54 Projection 

56 Taper part 



[Translation done.] 
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